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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
,VD0DULQHDQG0DULWLPH&RPPRQ6WUDWHJ\3RVVLEOH"
/DQIUDQFR%HQHGHWWLD:LOOHP/DURVD
D&(6$&RPPXQLW\RI(XURSHDQ6KLS\DUGV¶$VVRFLDWLRQV%UXVVHOV%HOJLXP
2QEHKDOIRI(0$55(6&RQVRUWLXPD)3IXQGHGSURMHFW

$EVWUDFW
1HDUO\DOOVLJQLILFDQWGHYHORSPHQWV LQ WKHPDULQHPDULWLPHDUHDRULJLQDWH IURP(XURSHD WUXHPDULWLPH
FRQWLQHQW&RQVHTXHQWO\ WKH0DULQH0DULWLPH6FLHQFHDQG5HVHDUFK&RPPXQLWLHVDUHDPRQJWKHZRUOG
OHDGHUVLQWKHLUUHVSHFWLYHILHOGVGLVFLSOLQHVDQGVHFWRUV
7RPDLQWDLQLWVOHDGHUVKLSDQGFRPSHWLWLYHQHVV(XURSHPXVWWDNHDGYDQWDJHRIQHZPDUNHWRSSRUWXQLWLHV
DQGDGGUHVVWKHJOREDOFKDOOHQJHVE\PHDQVRIIRFXVHG5',
8QIRUWXQDWHO\ WKH FRPSOH[LW\ DQG LQWULFDF\ RI WKH PDULQHPDULWLPH DUHD KDV OHDG WR ZLGHVSUHDG
IUDJPHQWDWLRQRIUHVHDUFKHIIRUWVDQGDFWRUV,WLVWKHUHIRUHLPSRUWDQWWRLGHQWLI\DQGHVWDEOLVKDSSURSULDWH
PHFKDQLVPV WR VWUHQJWKHQ WKH FURVVVHFWRUDO DQG LQWHUGLVFLSOLQDU\ FRRSHUDWLRQ NH\ IHUPHQW IRU
LQQRYDWLRQEHWZHHQERWKUHVHDUFKFRPPXQLWLHV
7R WKLV HIIHFW WKH(73:$7(5%251(DQG WKH LQIRUPDO 3RVW$EHUGHHQ0DULQH ,QWHUHVW*URXS FDPH
WRJHWKHUDV WKH\ZRXOGEHQHILW IURPDQDSSURSULDWHDQGHIILFLHQWFRRSHUDWLRQ IUDPHZRUN WRDFKLHYH WKH
/LVERQ DJHQGD LQ D VXVWDLQDEOH ZD\  7R WDFNOH JOREDO LVVXHV VXFK DV &OLPDWH &KDQJH DQG
&RPSHWLWLYHQHVV WKH GLIIHUHQW LQWHUHVWV DQG HOHPHQWV DIIHFWLQJ VXFKPDWWHUV QHHG WR EH LQWHJUDWHG LQ D
FRQVLVWHQWZD\%XLOGLQJRQWKH(8¶V0DULWLPH3ROLF\DQG(5$WKHNH\FKDOOHQJHIRUWKH(83ROLFLHVLV
WRHQDEOHVXVWDLQDEOHHFRQRPLFH[SDQVLRQWDNLQJLQWRDFFRXQWWKHHQYLURQPHQWDOHFRQRPLFDODQGVRFLDO
DVSHFWV LQDKROLVWLFZD\7KLVSURMHFW LV LGHQWLI\LQJDQGJHQHUDWLQJD IUDPHZRUNRIFRRSHUDWLRQIRU WKH
WZRFRPPXQLWLHV,WVIRFXVLVRQPDULWLPHWUDQVSRUWEXWZLOOIRUPWKHEDVLVIRUDZLGHUUHIOHFWLRQLQWKH
IXWXUH )RXU PDLQ DUHDV RI FRPPRQ LQWHUHVW SRVVLEOH V\QHUJLHV DQG WKH PRVW SURPLVLQJ
FRRSHUDWLRQLQWHJUDWLRQ VWUXFWXUH KDYH EHHQ LGHQWLILHG DQG URDGPDSV DUH EHLQJ SURGXFHG E\ WKH WZR
FRPPXQLWLHV
 ,PSDFWRIPDULWLPHWUDQVSRUWRQWKHPDULQHHQYLURQPHQW>³ELRORJLFDOFKHPLFDO´UHODWLRQVKLSV@
 ,PSDFWRIPDULWLPHWUDQVSRUWRQWKHPDULQHHQYLURQPHQW>³3K\VLFDO´UHODWLRQVKLSV@
 0RQLWRULQJPDULQH HQYLURQPHQW DQG WKH EHQHILWV RIPHWHRFHDQ GDWD WRPDULWLPH WUDQVSRUW DQG
FOLPDWHFKDQJH
 ,PSDFWVRIFOLPDWHFKDQJHRQPDULWLPHWUDQVSRUW


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3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGVPDULWLPHWUDQVSRUWPDULQHVFLHQFHIUDPHZRUNFRRSHUDWLRQ
,QWURGXFWLRQ
1HDUO\DOOVLJQLILFDQWGHYHORSPHQWVLQWKHPDULQHPDULWLPHDUHDRULJLQDWHIURP
(XURSH D WUXH PDULWLPH FRQWLQHQW &RQVHTXHQWO\ WKH 0DULQH0DULWLPH
6FLHQFH DQG 5HVHDUFK &RPPXQLWLHV DUH DPRQJ WKH ZRUOG OHDGHUV LQ WKHLU
UHVSHFWLYH ILHOGV GLVFLSOLQHV DQG VHFWRUV 7R PDLQWDLQ LWV OHDGHUVKLS DQG
FRPSHWLWLYHQHVV(XURSHPXVWWDNHDGYDQWDJHRIQHZPDUNHWRSSRUWXQLWLHVDQG
DGGUHVV WKH JOREDO FKDOOHQJHV E\ PHDQV RI IRFXVHG 5', 8QIRUWXQDWHO\ WKH
FRPSOH[LW\DQG LQWULFDF\RI WKHPDULQHPDULWLPHDUHDKDV OHDG WRZLGHVSUHDG IUDJPHQWDWLRQRI UHVHDUFK
HIIRUWVDQGDFWRUV,WLVWKHUHIRUHLPSRUWDQWWRLGHQWLI\DQGHVWDEOLVKDSSURSULDWHPHFKDQLVPVWRVWUHQJWKHQ
WKH FURVVVHFWRUDO DQG LQWHUGLVFLSOLQDU\ FRRSHUDWLRQ NH\ IHUPHQW IRU LQQRYDWLRQ EHWZHHQ ERWK UHVHDUFK
FRPPXQLWLHV
7R WKLV HIIHFW WKH(73:$7(5%251(DQG WKH LQIRUPDO 3RVW$EHUGHHQ0DULQH ,QWHUHVW*URXS FDPH
WRJHWKHUDV WKH\ZRXOGEHQHILW IURPDQDSSURSULDWHDQGHIILFLHQWFRRSHUDWLRQ IUDPHZRUN WRDFKLHYH WKH
/LVERQDJHQGDLQDVXVWDLQDEOHZD\
7RWDFNOHJOREDOLVVXHVVXFKDV&OLPDWH&KDQJHDQG&RPSHWLWLYHQHVVWKHGLIIHUHQWLQWHUHVWVDQGHOHPHQWV
DIIHFWLQJVXFKPDWWHUVQHHGWREHLQWHJUDWHGLQDFRQVLVWHQWZD\%XLOGLQJRQWKH(8¶V0DULWLPH3ROLF\
DQG(5$WKHNH\FKDOOHQJHIRUWKH(83ROLFLHVLVWRHQDEOHVXVWDLQDEOHHFRQRPLFH[SDQVLRQWDNLQJLQWR
DFFRXQWWKHHQYLURQPHQWDOHFRQRPLFDODQGVRFLDODVSHFWVLQDKROLVWLFZD\
$Q(8)3 IXQGHGSURMHFW(0$5ð5(6 6XSSRUW$FWLRQ KDVEHHQ LQLWLDWHG WKHSURFHVV IRU WKLV KROLVWLF
DSSURDFKE\LGHQWLI\LQJDQGJHQHUDWLQJDIUDPHZRUNRIFRRSHUDWLRQIRUWKHWZRFRPPXQLWLHV7KHPDLQ
IRFXVLVRQPDULWLPHWUDQVSRUWEXWLVDOVRJLYLQJWKHEDVLVIRUDZLGHUUHIOHFWLRQLQWKHIXWXUH
7KH IUDPHZRUNKDVEHHQEXLOWE\ LGHQWLI\LQJ WKHDUHDVRI FRPPRQ LQWHUHVWSRVVLEOH V\QHUJLHVDQG WKH
PRVWSURPLVLQJFRRSHUDWLRQLQWHJUDWLRQVWUXFWXUHUHVXOWVKDYHEHHQDFKLHYHGRQWKHEDVHRIDFRQVHQVXV
PHWKRGDSSURDFKE\XVLQJSDQHOVZRUNVKRSDVVRFLDWLRQVDQGZLGHVWDNHKROGHUVFRQVXOWDWLRQ
2EMHFWLYHV
7KH DLPV LV WR SURYLGH D IRUXP IRU LQWHUDFWLRQ EHWZHHQ (XURSH¶V PDULQH DQG PDULWLPH UHVHDUFK
FRPPXQLWLHV VR WKDW WKH\ FDQ FROOHFWLYHO\ ZRUN WRZDUGV HQKDQFHG FDSDELOLW\ LQ PDULQH DQG PDULWLPH
UHVHDUFK  7KLV LV HVVHQWLDO WR HQVXUH WKDW (XURSH¶V FDSDELOLW\ LV RI LQWHUQDWLRQDOO\ DFNQRZOHGJHG
H[FHOOHQFH DQG RI VXIILFLHQW VFDOH DQG FULWLFDO PDVV WR IDFLOLWDWH SURPRWH DQG VXVWDLQ LQWHOOHFWXDO
LQWHUFKDQJHDQGGLVFRXUVHEHWZHHQWKRVHHQJDJHGLQLQWHUQDWLRQDOUHVHDUFKIXQGDPHQWDOWRWKHSULQFLSOHV
RIWKH/LVERQ$JHQGDDQGWKH(5$
7KHVSHFLILFREMHFWLYHVDUHVXPPDULVHGDVWR
x 6XSSRUW LQWHUDFWLRQ EHWZHHQ PDULQH DQG PDULWLPH UHVHDUFK FRPPXQLWLHV WR DVVLVW LQ WKH
FUHDWLRQ RI WKHPDULQH FRPSRQHQW RI WKH (XURSHDQ5HVHDUFK$UHD (5$ IDFLOLWDWLQJ WKH
FUHDWLRQRIDQ LQWHUQDOPDUNHWDQGTXDQWLI\LQJ WKHH[LVWLQJ(XURSHDQPDULQHDQGPDULWLPH
UHVHDUFKFDSDFLW\
x )DFLOLWDWH WKH QHWZRUNLQJ RI PDULQH DQG PDULWLPH UHVHDUFK FRPPXQLWLHV LQ WKH (XURSHDQ
8QLRQ OHDGLQJ WR D PRUH FRVW HIIHFWLYH DQG HIILFLHQW XVH RI 0HPEHU 6WDWH UHVRXUFHV
LQFOXGLQJVFLHQWLILFSHUVRQQHOVSHFLDOLVWLQIUDVWUXFWXUHVDQGSODQQHGLQYHVWPHQWV
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x &RQWULEXWH WR WKH HYROXWLRQ RI D (XURSHDQ 0DULQH 5HVHDUFK 6WUDWHJ\ LGHQWLI\LQJ IXWXUH
FKDOOHQJHV DQG RSSRUWXQLWLHV DQG WKH SULRULW\ LQWHUGLVFLSOLQDU\ UHVHDUFK SURJUDPPHV WKDW
QHHGWREHSXWLQSODFHWRDGGUHVVEHQHILWIURPWKHP
x 3URYLGH DEDVLV IRU WKH VKDULQJRI DYDLODEOH UHVRXUFHV WR DGGUHVVSULRULW\ LVVXHVZKLFK DUH
EH\RQGWKHFDSDFLWLHVRILQGLYLGXDO0HPEHU6WDWHV
x 3URJUHVV WKH LQWHUDZDUHQHVV EHWZHHQ 0HPEHU 6WDWH DQG (8 PDULQH DQG PDULWLPH 57'
3URJUDPPHV WRZDUGV FROODERUDWLRQ EHWZHHQ SURJUDPPHV ZKLFK KDV EHHQ LGHQWLILHG DV D
NH\REMHFWLYHRIWKH(5$
x 7R LQLWLDWH D SURFHVV RI FRRSHUDWLRQZKLFK OHDGV WRZDUGV LQWHJUDWLRQ RI WKH0DULQH DQG
0DULWLPH6FLHQFHDQG5HVHDUFKFRPPXQLWLHV

7KLVSURFHVVWRZDUGVLQWHJUDWLRQLVWKHEXLOGLQJEORFNRIWKHKROLVWLFDSSURDFKUHIHUUHGWRLQWKH(XURSHDQ
0DULWLPH3ROLF\DQG(XURSHDQ5HVHDUFK$UHDZKLFKVKRXOGKHOSWDFNOHPRUHHIILFLHQWO\DQGHIIHFWLYHO\
NH\JOREDOFKDOOHQJHVVXFKDV&OLPDWH&KDQJHDQG&RPSHWLWLYHQHVV
7KLV LV HVVHQWLDO WR HQVXUH LQWHUQDWLRQDO DFNQRZOHGJHG H[FHOOHQFH DQG RI VXIILFLHQW VFDOH DQG
PDVV WR IDFLOLWDWH SURPRWH DQG VXVWDLQ LQWHUQDWLRQDO LQWHOOHFWXDO LQWHUFKDQJH DQG GLVFRXUVH
IXQGDPHQWDOWRWKH/LVERQ$JHQGDDQGWKH(5$
7KHIROORZLQJVWHSVKDYHEHHQXQGHUWDNHQ
 ,QYHQWRU\DQG$QDO\VLVRIWKH6LWXDWLRQWKHILUVWREMHFWLYHLVWROLQNWKHPHGLXPDQGORQJWHUP
YLVLRQV RI WKH WZR FRPPXQLWLHV XVLQJ DGHTXDWH IRUHVLJKW H[HUFLVHV WR LGHQWLI\ WKHLU
'HYHORSPHQWDO 6WUDWHJLHV LQ WHUPV RI &OLPDWH &KDQJH DQG WKH UHOHYDQFH RI FRRSHUDWLRQ
WRZDUGV WKH (5$ DQG WKH .QRZOHGJH EDVHG(FRQRP\ DQG ILQDOO\ WR LGHQWLI\ WKH NH\
VWDNHKROGHUVLQWKHUHOHYDQWLQGXVWU\VHFWRUVPDULQHVFLHQFHILHOGVDQGGLVFLSOLQHV
 ,GHQWLILFDWLRQ RI $UHDV RI &RPPRQ ,QWHUHVW ± WRZDUGV D +ROLVWLF $SSURDFK DQG ,QWHJUDWLRQ
RQFH WKH VLWXDWLRQ KDV EHHQ GHVFULEHG DQG DQDO\VHG WKH QH[W REMHFWLYH RI WKH SURMHFW LV WR
RUJDQLVH DSSURSULDWH ZRUNVKRSV JDWKHULQJ WKH UHOHYDQW H[SHUWV IURP ERWK &RPPXQLWLHV DQG
EUDLQVWRUPRQWKHDUHDVRIFRPPRQLQWHUHVWUHVHDUFKQHHGVDQGSRVVLEOHV\QHUJLHVIRFXVVHGRQ
EXW QRW OLPLWHG WR FOLPDWH FKDQJH LPSDFWV RQ WKH PDULQH HQYLURQPHQW DQG (XURSHDQ
FRPSHWLWLYHQHVV
 )RUPXODWLQJ WKH 6WUXFWXUH RI &RRSHUDWLRQ EXLOGLQJ RQ WKH DQDO\VLV DQG LPSURYHG
XQGHUVWDQGLQJRI WKH VLWXDWLRQDVZHOO DV WKH ILQGLQJV IURP WKHZRUNVKRSV¶SRVWDQDO\VLV WKH
SURMHFW LV WR IRUPXODWH SRVVLEOH VWUXFWXUHV RI FRRSHUDWLRQ EHWZHHQ WKH WZR FRPPXQLWLHV DQG
SURSRVHWKHPRVWHIIHFWLYHDQGORQJODVWLQJRQHVLQWHUPVRIDGGHGYDOXHV\QHUJLHVDQGRU
FURVV IHUWLOLVDWLRQ WDNLQJ LQWR DFFRXQW SXEOLF DQG SULYDWH IXQGLQJ ERWK DW 1DWLRQDO DQG
(XURSHDQOHYHO7KHUHOHYDQFHRIWKHFKRVHQDSSURDFKIRURWKHUDUHDVRISRWHQWLDOFRRSHUDWLRQ
LQ0DULQH0DULWLPH5HVHDUFKVKRXOGEHGLVFXVVHG
 9DOLGDWLRQRI)LQGLQJVWKLVREMHFWLYHLVRISDUDPRXQWLPSRUWDQFHIRUWKHLPSDFWRIWKHSURMHFW
%XLOGLQJ RQ WKH H[SHULHQFH RI WKH HODERUDWLRQ RI WKH :$7(5%251( 6WUDWHJ\ DQG WKH
$EHUGHHQ'HFODUDWLRQWKHSURMHFWKDVHVWDEOLVKHG3DQHOVRI([SHUWVWRYDOLGDWHWKHUHVXOWV
0DSSLQJWKH/DQGVFDSH
$ VXUYH\ ZDV FRQGXFWHG LQ ILUVW SODFH WR PDS WKH UHVHDUFK DQG LQQRYDWLRQ ODQGVFDSH LQ WHUPV RI
LQVWLWXWHV XQLYHUVLWLHV FRPSDQLHV DVVRFLDWLRQV DQG RWKHU ERGLHV LQ ERWK 0DULQH DQG 0DULWLPH
FRPPXQLWLHV
%HVLGHV WKH QRUPDO GHVNZRUN DQ RQWKH ILHOG VXUYH\ E\ XVLQJ TXHVWLRQQDLUHV ZDV FRQGXFWHG DQG WKH
PDLQILQGLQJVDUHUHSRUWHGLQWKHIROORZLQJ
,Q WKHPDULWLPH VHFWRU WKH VXUYH\ZDV SXW WKURXJK WKH:$7(5%251((73ZKHUH DOO WKH SULQFLSDO
DFWRUVDUHSDUWLFLSDWLQJ
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)(3257±)HGHUDWLRQRI(XURSHDQ3ULYDWH3RUW
2SHUDWRUV
(632±(XURSHDQ6HD3RUWV2UJDQLVDWLRQ
(852*,)±(XURSHDQ2LODQG*DV2SHUDWLRQ)RUXP (0)±(XURSHDQ0HWDOZRUNHUV)HGHUDWLRQ
(85$&6±(XURSHDQ$VVRFLDWLRQIRU&ODVVLILFDWLRQ
6RFLHWLHV
(%8±(XURSHDQ%DUJH8QLRQ
&(07±&RQIHGHUDWLRQRI(XURSHDQ0DULWLPH
7HFKQRORJ\6RFLHWLHV
(0(&±(XURSHDQ0DULQH(TXLSPHQW&RXQFLO
,1(±,QODQG1DYLJDWLRQ(XURSH &(6$±&RPPXQLW\RI(XURSHDQ6KLS\DUGV
$VVRFLDWLRQ
:(*(07±(XURSHDQ$VVRFLDWLRQRI8QLYHUVLWLHVLQ
0DULWLPH7HFKQRORJ\DQGUHODWHG6FLHQFHV
(&6$±(XURSHDQ&RPPXQLW\6KLSRZQHUV$VVRFLDWLRQ
(%,±(XURSHDQ%RDWLQJ,QGXVWU\ (&0$5±(XURSHDQ&RRSHUDWLRQLQ0DULWLPH
5HVHDUFK
(X'$±(XURSHDQ'UHGJLQJ$VVRFLDWLRQ 2&($1(1(5*<$VVRFLDWLRQ
7DEOH±0DULWLPH6WDNHKROGHUV

,Q WKH PDULQH VHFWRU VHYHUDO RUJDQL]DWLRQV DUH FRYHULQJ GLIIHUHQW DVSHFWV LQ WHUPV RI 5	' ERWK DW
*HRJUDSKLFDODQG7RSLFDOOHYHO7KHIROORZLQJRUJDQL]DWLRQVDQGLQLWLDWLYHVZHUHFRQVXOWHG

&,(60±7KH0HGLWHUUDQHDQ6FLHQFH&RPPLVVLRQ
&305±&RQIHUHQFHRI3HULSKHUDO0DULWLPH5HJLRQV
($6±(XURSHDQ$TXDFXOWXUH6RFLHW\
($7,3±(XURSHDQ$TXDFXOWXUH7HFKQRORJ\DQGLQQRYDWLRQ3ODWIRUP
()$52(XURSHDQ)LVKHULHVDQG$TXDFXOWXUH5HVHDUFK2UJDQLVDWLRQ
(&25'(XURSHDQ&RQVRUWLXPIRU2FHDQ5HVHDUFK'ULOOLQJ
(XUR*226±(XURSHDQ*OREDO2FHDQ2EVHUYLQJ6\VWHP
,&(6±,QWHUQDWLRQDO&RXQFLOIRUWKH([SORUDWLRQRIWKH6HD
,2&,2'(±,QWHUJRYHUQPHQWDO2FHDQRJUDSKLF&RPPLVVLRQRI81(6&2,QWHUQDWLRQDO2FHDQRJUDSKLF'DWDDQG
,QIRUPDWLRQ([FKDQJHSURJUDPPH
.'0*HUPDQ0DULQH5HVHDUFK&RQVRUWLXP
0DULQH%RDUG(6)±0DULQH%RDUG(XURSHDQ6FLHQFH)RXQGDWLRQ
0$56±(XURSHDQ1HWZRUNRI0DULQH5HVHDUFK,QVWLWXWHVDQG6WDWLRQV
2)(*±2FHDQ)OHHW([FKDQJH*URXS
2*3±2LODQG*DV3URGXFHUV
6($6(5$±7RZDUGV,QWHJUDWHG0DULQH5HVHDUFK6WUDWHJ\DQG3URJUDPPHV)3(5$1(7SURMHFW
7DEOH±0DULQH6WDNHKROGHUVDQG,QLWLDWLYHV

7KH UHVXOWV RI WKH VXUYH\ KDYH EHHQ RUJDQL]HG LQ WZR PDLQ VWUDQGV  6HUYLFHV RIIHUHG DQG 
5HVHDUFK1HHGV

5HVXOWV LQ WHUPV RI 6HUYLFHV RIIHUHG E\ WKH PDULWLPH VWDNHKROGHUV ZH KDYH UHVXOWV DV VKRZQ LQ WKH
IROORZLQJ)LJXUH
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
)LJXUH±(VWLPDWLRQRIFXPXODWHG0DULWLPH6HUYLFHV

7KHDUHDV IRUZKLFKZH ILQGPRVW VWURQJSUHVHQFHDUH'HVLJQPHWKRGVDQG±WRROV+\GURPHFKDQLFVDV
ZHOODV7UDLQLQJDQG(GXFDWLRQDQGE\HQODUJLQJWKHSRLQWRIYLHZWRWKHQH[WOHYHORIQRPLQDWLRQVZHVHH
DOVRWKHDUHDVRI0DULWLPH6LPXODWLRQ6KLSRSHUDWLRQ6WDQGDUGDQG5XOHVDVZHOODV7HVWLQJ

5HVXOWVLQWHUPVRI6HUYLFHVRIIHUHGE\WKHPDULQHVWDNHKROGHUVZHKDYHUHVXOWVDVVKRZQLQWKHIROORZLQJ
)LJXUH
ƐƚŝŵĂƚŝŽŶŽĨĐƵŵƵůĂƚĞĚƐĞƌǀŝĐĞƐ
Ϭ
ϭ
Ϯ
ϯ
ϰ
ϱ
ĐĐŝĚĞŶƚ/ŶǀĞƐƚŝŐĂƚŝŽŶƐ
ĞƐŝŐŶDĞƚŚŽĚƐĂŶĚdŽŽůƐ
ƌŝůůŝŶŐƌĞƐĞĂƌĐŚ
ĐŽŶŽŵŝĐ^ƚƵĚŝĞƐͬ&ŽƌĞĐĂƐƚŝŶŐ
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐ
&ŝĞůĚ/ŶƐƉĞĐƚŝŽŶ
&ŝƐŚĞƌŝĞƐͬƋƵĂĐƵůƚƵƌĞ
,ƵŵĂŶ&ĂĐƚŽƌƐZĞƐĞĂƌĐŚ
,ǇĚƌŽŵĞĐŚĂŶŝĐƐ
/dĂŶĚŽŵŵƵŶŝĐĂƚŝŽŶdĞĐŚŶ͘
DĂƌŝƚŝŵĞ^ŝŵƵůĂƚŝŽŶ
DĂƌŝŶĞĐŽŶƐĞƌǀĂƚŝŽŶΘƉƌŽƚĞĐƚŝŽŶ
DĂƌŝŶĞƌĞƐĞĂƌĐŚ
DĂƚĞƌŝĂů^ĐŝĞŶĐĞƐ
EĂǀŝŐĂƚŝŽŶ
EŽŶĞƐƚƌƵĐƚŝǀĞdĞƐƚŝŶŐ
KƉĞƌĂƚŝŽŶĂůKĐĞĂŶŽŐƌĂƉŚǇ
KŝůĂŶĚŐĂƐ
WƌŽĚƵĐƚŝŽŶ>ŽŐŝƐƚŝĐƐĂŶĚWůĂŶŶŝŶŐ
WƌŽĚƵĐƚŝŽŶWƌŽĐĞƐƐĞƐ
WƌŽũĞĐƚDĂŶĂŐĞŵĞŶƚ
YƵĂůŝƚǇƐƐĞƐƐŵĞŶƚĂŶĚŽŶƚƌŽů
ZŝƐŬƐƐĞƐƐŵĞŶƚ͕^ĂĨĞƚǇ
^ĐĞŶĂƌŝŽĂŶĚ^ƚƌĂƚĞŐǇĞǀĞůŽƉŵĞŶƚ
^ŚŝƉKƉĞƌĂƚŝŽŶ
^ƚĂŶĚĂƌĚƐĂŶĚZƵůĞƐ
^ƚĂƚŝƐƚŝĐĂů^ĞƌǀŝĐĞƐ
^ƚƌƵĐƚƵƌĂůDĞĐŚĂŶŝĐƐ
dĞƐƚŝŶŐ
dƌĂŝŶŝŶŐĂŶĚĚƵĐĂƚŝŽŶ
KĨĨƐŚŽƌĞdĞĐŚŶŽůŽŐǇ ^ŚŝƉŽǁŶĞƌƐнKƉĞƌĂƚŽƌƐ
^ŚŝƉďƵŝůĚĞƌƐнƌĞƉĂŝƌĞƌƐ ƋƵŝƉŵĞŶƚƐƵƉƉůŝĞƌƐ
&ŝƐŚĞƌŝĞƐĂŶĚƋƵĂĐƵůƚƵƌĞ WŽƌƚƐĂŶĚdĞƌŵŝŶĂůƐ
/ŶůĂŶĚ^ŚŝƉƉŝŶŐKƉĞƌĂƚŽƌƐ ƌĞĚŐŝŶŐĂŶĚ/ŶĨĂƐƚƌƵĐƚƵƌĞ
>ĞŝƐƵƌĞĐƌĂĨƚ hŶŝǀĞƌƐŝƚǇĐŽŶƐŽƌƚŝĂ
ZĞƐĞĂƌĐŚ&ƵŶĚŝŶŐͬWĞƌĨŽƌŵŝŶŐKƌŐĂŶŝƐĂƚŝŽŶƐ;Z&KƐͬZWKƐͿ WĂŶƵƌŽƉĞĂŶͬŝŶƚĞƌͲŐŽǀĞƌŶŵĞŶƚĂůŽƌŐĂŶŝƐĂƚŝŽŶ
&WhĐŽŶƐŽƌƚŝƵŵ;ŐĞŽŐƌĂƉŚŝĐĂůĂŶĚͬŽƌƚŚĞŵĂƚŝĐĂůͿ >ŽĐĂůͬƌĞŐŝŽŶĂůĂƵƚŚŽƌŝƚǇ 
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7KH DUHDV IRUZKLFKZH ILQGPRVW VWURQJ SUHVHQFH DUH0DULQH5HVHDUFK DQG0DULQH&RQVHUYDWLRQ DQG
3URWHFWLRQDQGE\HQODUJLQJ WKHSRLQWRIYLHZWR WKHQH[W OHYHORIQRPLQDWLRQVZHVHHDOVR WKHDUHDVRI
'HVLJQ 0HWKRGV DQG 7RROV 7UDLQLQJ DQG (GXFDWLRQ )LVKHULHV DQG $TXDFXOWXUH DV ZHOO DV 1RQ
'HVWUXFWLYH7HVWLQJ

,QWHUPVRI5HVHDUFKQHHGVIRUWKHPDULWLPHVHFWRUZHKDYHWKHIROORZLQJ


)LJXUH±0DULWLPH5HVHDUFKQHHGV

7KH DUHDV IRU ZKLFK ZH ILQG PRVW VWURQJ QHHGV DUH WKHUHIRUH 0DULWLPH 5HVHDUFK 1DYLJDWLRQ )LHOG
,QVSHFWLRQVDQG7UDLQLQJDQG(GXFDWLRQ

,QWHUPVRI5HVHDUFKQHHGVIRUWKHPDULQHVHFWRUZHKDYHWKHIROORZLQJ
1940   Lanfranco Benedetti and Willem Laros /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1934 – 1947 
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
)LJXUH±0DULQH5HVHDUFKQHHGV

7KHDUHDVIRUZKLFKZHILQGPRVWVWURQJQHHGVDUHWKHUHIRUH(FRQRPLF6WXGLHV(QYLURQPHQWDO6FLHQFHV
+XPDQ)DFWRUV0DULQH&RQVHUYDWLRQ6KLSV2SHUDWLRQ
,GHQWLI\LQJWKH&RPPRQ&KDOOHQJHV
0RYLQJ IURP WKH SUHYLRXV UHVXOWV DQG EXLOGLQJ RQ WKH H[LVWLQJ QHWZRUNV RI H[SHUWV WKH FRQVHQVXV
SURFHVV FDPH LQWR LWV RSHUDWLYH SKDVH WR UHVSRQG WR WKH TXHVWLRQ ZKHWKHU RU QRW WKHUH DUH FRPPRQ
UHVHDUFKLVVXHVIRUWKHPDULQHDQGPDULWLPHFRPPXQLWLHVSDQHOVDQGZRUNVKRSVKDYHEHHQHVWDEOLVKHG
WKHPDLQ7KHVHZHUHDWWHQGHGE\PRUHWKDQZHOONQRZQVFLHQWLVWVUHVHDUFKHUVSURIHVVLRQDOV
)RXUPDLQVWUHDPVZHUHLGHQWLILHGDQGDQDO\]HGLQGHWDLOE\WKHH[SHUWV

,PSDFWRIPDULWLPHWUDQVSRUWRQWKHPDULQHHQYLURQPHQW>ELRORJLFDODQGFKHPLFDOLPSDFWV@
7UHDWPHQWRIEDOODVWZDWHU
$FFLGHQWDODQGRSHUDWLRQDOHPLVVLRQVWRWKHVHD
$FFLGHQWDODQGRSHUDWLRQDOHPLVVLRQVWRWKHDLU
'HYHORSPHQWRIKXOOFRDWLQJVDQWLϋIRXOLQJ
:DWHUDVDFRPPRQPHGLXP>³SK\VLFDO´UHODWLRQVKLSV@
5HVLVWDQFHDQGSURSXOVLRQ
8QGHUZDWHUQRLVHDQGYLEUDWLRQ
,PSDFWRQVHDEHGPRUSKRORJ\LQUHVWULFWHGZDWHUV
 0RQLWRULQJ FOLPDWH FKDQJH DQG WKH EHQHILWV RI RSHUDWLRQDO RFHDQRJUDSK\ WR PDULWLPH
WUDQVSRUWHJ
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 &ROOHFWLRQ RI PHWHRURORJLFDO DQG RFHDQRJUDSKLF GDWD >VKLS WR VFLHQWLVWV@ R 6HQVRUV R
7HOHPHWU\
 3URYLVLRQ RI HQG XVHU LQIRUPDWLRQ VHUYLFHV WKURXJK WKH R ,QWHJUDWLRQ RI PHDVXUHPHQW
PRGHOLQJDQGSUHGLFWLRQXVLQJPHWHRURORJLFDODQGRFHDQRJUDSKLFGDWD
 0DULQH FRUH LQIRUPDWLRQ VHUYLFHV WR VXSSRUW R Hϋ PDULWLPH Hϋ QDYLJDWLRQ WUDIILF
PDQDJHPHQWZHDWKHUURXWLQJDUFWLFQDYLJDWLRQZHDWKHUDQGVHDVWDWHWLGHVFXUUHQWVZDYHV
IRUHFDVWVRLOVSLOOPRQLWRULQJEDOODVWZDWHUGLVSHUVLRQDQGJOREDOVKLSURXWLQJHWF
5HODWLRQVKLSEHWZHHQPDULWLPHWUDQVSRUW	FOLPDWHFKDQJHHJ
,PSDFWVRQRSHUDWLRQVRQSRUWV	KDUERUVRQDYLJDWLRQ	URXWLQJ
,PSDFWVRQYHVVHOGHVLJQR&RQVHTXHQFHVRIH[WUHPHZHDWKHUR/RZFDUERQREMHFWLYHV

,PSDFWRIPDULWLPHWUDQVSRUWRQWKHPDULQHHQYLURQPHQW>ELRORJLFDODQGFKHPLFDOLPSDFWV@
LVFRQFHUQHGZLWKUHGXFLQJWKHSRWHQWLDOO\QHJDWLYHELRORJLFDODQGFKHPLFDOLPSDFWRIPDULWLPHWUDQVSRUW
RQWKHPDULQHHQYLURQPHQWLQFOXGLQJSXOOXWDQWVDQGWUDQVIHURIQRQQDWLYHVSHFLHV7KHIROORZLQJDUHDV
ZHUHFRYHUHGLQWKLVZRUNVKRS
x 7UHDWPHQWRIEDOODVWZDWHULQFOXGLQJVHGLPHQWV
x $OWHUQDWLYHVWRXWLOLVDWLRQRIWUDGLWLRQDOEDOODVWZDWHUDVDPHWKRGRISURYLGLQJVKLSVWDELOLW\
x 5HGXFLQJWKHULVNRIGLVFKDUJLQJQRQQDWLYHVSHFLHVLQWRFRDVWDOZDWHUV
x 7UHDWPHQWRIEDOODVWZDWHUDQGVHGLPHQWV
x 'HYHORSPHQWRIQHZKXOOVXUIDFHV
x ,PSURYHG KXOO DQG WDQN FRDWLQJV WKDW GR QRW KDYH DQ DGYHUVH HIIHFW RQ WKH PDULQH
HQYLURQPHQWZKLOVWUHGXFLQJERWKVKLSUHVLVWDQFHDQGFRUURVLRQ
x ,PSURYHGSURFHVVHVIRUUHPRYLQJDQGDSOO\LQJFRDWLQJV
7RZDUGVRIDHIILFLHQWORZFRVW	HIIHFWLYHEDOODVWZDWHUWUHDWPHQWV\VWHPLQ(XURSH
7KHPDULQHDQGPDULWLPHUHVHDUFKFRPPXQLWLHVIHOWWKDWWKHUHLVDQXUJHQWQHHGWR
Ͳ $JUHH GHYHORS DQG LPSOHPHQW FRPPRQ LQWHJUDWHG IUDPHZRUNV UHJDUGLQJ WKH GLIIHUHQW
SKDVHVRISURFHVVLQJV\VWHPVIURPGHWHFWLRQWRWUHDWPHQW
Ͳ 'HYHORS VHQVRU WHFKQRORJLHV LQ VXSSRUW RI VXFK SURFHVVLQJ V\VWHPV IDFLOLWDWH
WUDQVIHUDELOLW\PHWKRGVEHWZHHQWKHPDULWLPHDQGPDULQHUHVHDUFKFRPPXQLWLHVHVWDEOLVK
D(XURSHDQPDUNHW
Ͳ ,PSOHPHQW WKH ³:DWHU´ IRRWSULQW FRQFHSW RI KXPDQ DFWLYLWLHV LQFOXGLQJ WUDQVSRUW HJ
LQFOXGLQJ FRVWEHQHILW DQDO\VLV RI DFWLRQVQR DFWLRQV LQ SUHYHQWLQJ DQG PLWLJDWLQJ
ELRORJLFDOSROOXWLRQ
Ͳ $FKLHYH D IXOO FDWHJRULVDWLRQ RI WKH HQYLURQPHQWDO LPSDFWV RI PDULWLPH WUDQVSRUW WR EH
GLVVHPLQDWHGWRWKHJHQHUDOSXEOLF
7RZDUGVWKHLPSOHPHQWDWLRQRIDQLQWHJUDWHGDQWLIRXOLQJPDQDJHPHQWV\VWHPLQ(XURSH
7KHPDULQHDQGPDULWLPHUHVHDUFKFRPPXQLWLHVIHOWWKDWWKHUHLVDQXUJHQWQHHGWR
Ͳ 'HYHORS FRPSOHWHO\ HQYLURQPHQWDOO\ IULHQGO\ DQG K\GURG\QDPLFDOO\PRUH HIILFLHQW DQWL
IRXOLQJWHFKQRORJ\XVLQJIRULQVWDQFH³%LRPLPHWLF´VFLHQFH
Ͳ 'HYHORS GHGLFDWHG VHQVRUV IRU DFFXUDWHPHDVXUHPHQWV RI KXOO VXUIDFHV LQFOXGLQJ IRXOLQJ
DIIHFWVDQGVKLSSHUIRUPDQFHPRQLWRULQJIRUIRXOLQJFRQWURO
Ͳ 'HVLJQQHZDQGHIIHFWLYHDQWLIRXOLQJDJHQWV
Ͳ $GGUHVVFRPPRQO\WKHFKDOOHQJHRIELRIRXOLQJRQVHQVRUV
Ͳ 'HYHORSFRPPRQ WRROV HJ FRPELQHGPDULQHPDULWLPHPRGHOV WR UHGXFH WKHELRORJLFDO
JURZWKLQSDUWLFXODUDUHDVRIWKHKXOO
Ͳ 0RQLWRU DQG DQDO\VH WKH VHGLPHQW LQ SRUWV WR VHH WKH DIIHFWV RI DQWLIRXOLQJ HJ
LGHQWLILFDWLRQRIWKHPRVWYXOQHUDEOHVSHFLHV
Ͳ 'HYHORSDQGWHVWQHZDOWHUQDWLYHSDLQWVWULSLQJPHGLDDQGHTXLSPHQW
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$9LVLRQVWDWHPHQWFDQEHGUDZQIRUWKLVWRSLFRQWKHEDVHRIWKHSUHYLRXVFRQVLGHUDWLRQV

9LVLRQ6WDWHPHQW
&UHDWHV\QHUJLHVEHWZHHQPDULWLPHDQGPDULQH57'FRPPXQLWLHV
7RUHGXFHWKHLPSDFWVRIPDULWLPHWHFKQRORJLHVDQGSUDFWLFHV
7RLPSURYHVXVWDLQDELOLW\DQGFRPSHWLWLYHQHVVRIWKHPDULWLPHWUDQVSRUWDQG
7RFRQWULEXWHWRWKH*RRG(QYLURQPHQWDO6WDWXVRIWKH0DULQH(QYLURQPHQW

:DWHUDVDFRPPRQPHGLXP>³SK\VLFDO´UHODWLRQVKLSV@
LV FRQFHUQHG ZLWK UHGXFLQJ WKH SK\VLFDO LPSDFW RI WKH PDULWLPH WUDQVSRUW RQ WKH PDULQH
HQYLURQPHQW7KHIROORZLQJDUHDVZHUHFRYHUHGLQWKLVZRUNVKRS
x ,PSDFWRQWKH6HD
1RLVH JHQHWDUHG IURP VKLSV LQFOXGLQJ HQJLQHV SURSHOOHUV WKDW KDV D SRWHQWLDOO\
GHWULPHQWDOLPSDFWRQPDULQHOLIH
9LEUDWLRQ
:DVKLQFOXGLQJLPSDFWRQWKHVHDEHGDQGULYHUFDQDOEDQNVFUHDWHGDVDUHVXOWRIZDYHV
JHQHUDWHGE\VKLSVPRYHPHQWWKURXJKWKHZDWHU
,QWHUDFWLRQEHWZHHQKXOODQGWKHZDWHULHWKHERXQGDU\OD\HU
x 2SHUDWLRQDODWPRVSKHULFHPLVVLRQV
1R[6R[1RLVH&23DUWLFXODWHV
DQG PLWLJDWLRQ RI KD]DUGV VXFK DV QRLVH DQG DLU HPLVVLRQV RQ WKH PDULQH HFRV\VWHP 7KH 5$
IUDPHZRUN KHOSV WR UDWLRQDOLVH WKH VFLHQWLILF UHVHDUFK HIIRUWZLWK D JRDO WREHVWPDQDJH WKH ULVNV
DQGWRVXSSRUWWKHGHFLVLRQPDNLQJSURFHVVHVVHH5HI0DULQH%RDUG(6)33
7KHSURSRVHGDSSURDFKLVDVIROORZV
x *HQHULFEDVHGRQDVWDQGDUGLVHGIUDPHZRUN
x $GDSWLYHPLWLJDWLRQIHHGEDFNORRS
x ,QOLQHZLWKWKH3UHFDXWLRQDU\$SSURDFK06)'*(6
x 6WUXFWXULQJLQVXSSRUWRIDGHFLVLRQPDNLQJSURFHVV

7KH 5LVN $VVHVVPHQW IUDPHZRUN DLPV WR HVWDEOLVK D UREXVW UHVHDUFK SURJUDP DOORZLQJ FOHDU
LGHQWLILFDWLRQRIUHVHDUFKDFWLYLWLHVDQGDFWLRQVZLWKUHJDUGVWRQRLVHDQGHPLVVLRQUHGXFWLRQV
7KH5$)UDPHZRUNVIRUWKHLPSDFWRIQRLVHHPLVVLRQVLVJLYHQLQWKHIROORZLQJ
 1HHG IRU D FRPPRQ VWDQGDUGL]HG SURWRFROGHILQLWLRQV RI QRLVH IRU PDULQHPDULWLPH
FRPPXQLWLHV
 ([SRVXUHDVVHVVPHQWDVVHVVWKH³1RLVH6LJQDWXUH´
 (IIHFWDVVHVVPHQWTXDQWLWDWLYH,PSDFWVRQWKHPDULQHOLIHGRVHUHVSRQVHUHODWLRQVKLSVIRU
VHQVLWLYHVSHFLHV
 ,PSDFW5LVN$VVHVVPHQW(VWDEOLVKD³1RLVH%XGJHW´
 0LWLJDWLRQ

$9LVLRQVWDWHPHQWFDQEHGUDZQIRUWKLVWRSLFRQWKHEDVHRIWKHSUHYLRXVFRQVLGHUDWLRQV

9LVLRQ6WDWHPHQW
&UHDWHV\QHUJLHVEHWZHHQPDULWLPHDQGPDULQH57'FRPPXQLWLHV
 7R HVWDEOLVK QHZ VFLHQWLILF NQRZOHGJH RI WKH SK\VLFDO LPSDFWV RQ WKH PDULQH HQYLURQPHQW RI
PDULWLPHWHFKQRORJLHVDQGSUDFWLFHV
7RHQVXUHWKHVXVWDLQDELOLW\DQGFRPSHWLWLYHQHVVRI(8PDULWLPHWUDQVSRUW
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 7R GHYHORS WKH PHDQV WR REWDLQ *RRG (QYLURQPHQWDO 6WDWXV RI WKH0DULQH (QYLURQPHQW XVLQJ
%HVW$YDLODEOH7HFKQRORJ\
7RSURPRWHVRFLRHFRQRPLFEHQHILWRIPDULWLPHDQGPDULQH57'

0RQLWRULQJ FOLPDWH FKDQJH DQG WKH EHQHILWV RI RSHUDWLRQDO RFHDQRJUDSK\ WRPDULWLPH WUDQVSRUW
HJ
LV FRQFHUQHGZLWK WKHGHYHORSPHQW DQG DSSOLFDWLRQRIPHDVXUHPHQW VHQVRUV DQG V\VWHPV DQG WKH
UDSLG WUDQVPLVVLRQ RI WKH GDWD WR SUHGLFW WKH ZHDWKHU FRQGLWLRQV  IRU WKH VDIH DQG HIILFLHQW
RSHUDWLRQV RI PDULQH YHVVHOV WKURXJKRXW WKH ZRUOG IRU WKH VDIHW\ RI PDULQHUV DQG IRU WKH
SURWHFWLRQRIWKHPDULQHHQYLURQPHQWIURPRLOSROOXWLRQ6KLSVDQGPDULQHUVDWVHDQRWRQO\EHQHILW
IURPWKHVHGHYHORSPHQWVEXWDUHDQHVVHQWLDOVRXUFHRIPHWRFHDQREVHUYDWLRQVIRUPHWHRURORJLFDO
RUJDQLVDWLRQV7KHIROORZLQJDUHDVZHUHFRYHUHGLQWKLVZRUNVKRS
x 'HYHORSPHQWDQGDSSOLFDWLRQRIVHQVRUVDQGV\VWHPV
x 3URYLVLRQRIDQ,&7VHUYLFHLQIUDVWUXFWXUH
x ,QWHOOLJHQWPDQDJHPHQWRIPHWRFHDQDQGVKLSGDWD
x ,QWHJUDWLRQRIPHDVXUHPHQWPRGHOOLQJDQGSUHGLFWLRQ
x 3URYLVLRQ RI HQG XVHU LQIRUPDWLRQ VHUYLFHV HJ WUDIILF PDQDJHPHQW ZHDWKHU URXWLQJ
$UFWLF QDYLJDWLRQ ZHDWKHU DQG VHD VWDWH IRUHFDVWV RLO VSLOO PRQLWRULQJ EDOODVW ZDWHU
GLVSHUVLRQDQGJOREDOVKLSURXWLQJ

 'DWDFROOHFWLRQ
6HWXSFROODERUDWLYHUHVHDUFKSURMHFWVWRWDUJHWVSHFLILFWRSLFVHJFKDQJHVWRPDMRUFXUUHQWV
XWLOLVLQJWKHGDWDFROOHFWLRQFDSDELOLW\RIWKHPDULWLPHLQGXVWU\RYHU\HDUWLPHVFDOH
 6HQVRUV\VWHPGHYHORSPHQWGHSOR\PHQWDQGGDWDFRPPXQLFDWLRQV
,QLWLDWH DQ DXGLW RI VWDWHRIWKH DUW RI VHQVRU V\VWHPV DQG VHUYLFHV WR LGHQWLI\ JDSV WR IRFXV
HIIRUWLQWKHGHYHORSPHQWRIIXWXUHVHQVRUV\VWHPVDQGVHUYLFHV
,QLWLDWHD IHDVLELOLW\ VWXG\RQ WKHFDSDFLW\ WRPDNHZDWHUFROXPQPHDVXUHPHQWV IURPPRYLQJ
PDULWLPHSODWIRUPV
 'DWDPDQDJHPHQW'DWDDYDLODELOLW\'DWDSURFHVVLQJ'DWDEDVHGVHUYLFHV
,PSOHPHQWJHQHULFNQRZOHGJHEDVHGWRROVDQGVHUYLFHVIRUGHFLVLRQVXSSRUWIRULPSURYHGVKLS
RSHUDWLRQV (YDOXDWH WKH VWDWHRIWKH DUW RI GDWD H[FKDQJH LQ (XURSH RYHUFRPLQJ EDUULHUV WR
LQIRUPDWLRQIORZWRDGGUHVVSUDFWLFDOSUREOHPV
 0DULQHDQGPDULWLPHORQJWHUPFROODERUDWLRQ
,Q RUGHU WR GHYHORS LPSURYHG NQRZOHGJHEDVHG WRROV DQG VHUYLFHV IRU VDIHU DQG PRUH
VXVWDLQDEOHDQGHIILFLHQWVKLSRSHUDWLRQVWKHUHZLOOQHHGWREHFORVHFROODERUDWLRQEHWZHHQWKH
PDULQHVFLHQFHDQGPDULWLPHFRPPXQLWLHV WRGHWHUPLQH WKHUHTXLUHPHQWVRI WKH LQGXVWU\DQG
WKH SRWHQWLDO FRQWULEXWLRQ IURP WKHPDULQH VFLHQFH FRPPXQLW\$Q RQJRLQJ IRUXP IRU VXFK
DQH[FKDQJHVKRXOGEHHVWDEOLVKHGDQGPDLQWDLQHG

$9LVLRQVWDWHPHQWFDQEHGUDZQIRUWKLVWRSLFRQWKHEDVHRIWKHSUHYLRXVFRQVLGHUDWLRQV

9LVLRQ6WDWHPHQW
%\  WKHUH ZLOO EH JUHDWHU LQWHJUDWLRQ EHWZHHQ WKH PDULQH VFLHQFH DQG PDULWLPH
FRPPXQLWLHVLQRUGHUWRLPSURYHNQRZOHGJHRIWKHPDULQHHQYLURQPHQW
7KLVZLOO FRQWULEXWH WR VXVWDLQDELOLW\DQG WKHFRPSHWLWLYHQHVVRI(XURSHDQPDULWLPH WUDQVSRUW LQ
WKHFRQWH[WRIJOREDOFKDQJHWKURXJK
$VLJQLILFDQWLQFUHDVHLQDSSURSULDWHO\LQVWUXPHQWHGYHVVHOVRQUHSUHVHQWDWLYHVKLSSLQJURXWHV
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 (VWDEOLVKLQJ UREXVW PHFKDQLVPV IRU (XURSHZLGH DQG JOREDO RSHQ DFFHVV WR DQG VKDULQJ RI
GDWDLQFOXGLQJUHDOWLPHGDWD
 ,PSURYHG NQRZOHGJHEDVHG WRROV DQG VHUYLFHV WR HQDEOH GHFLVLRQ VXSSRUW IRU VDIHU DQG PRUH
HIILFLHQWVKLSRSHUDWLRQV

5HODWLRQVKLSEHWZHHQPDULWLPHWUDQVSRUW	FOLPDWHFKDQJHHJ
LV FRQFHUQHG ZLWK WKH FOLPDWH FKDQJH YDULDEOHV DQG WKHLU LPSDFW RQ WKH PDULWLPH WUDQVSRUW
LQIUDVWUXFWXUHDQGQDYLJDWLRQ7KHIROORZLQJDUHDVZHUHFRYHUHGLQWKLVZRUNVKRS
x LPSDFWRQRSHUDWLRQV
3RUWV	KDUERXUV1DYLJDWLRQ	URXWLQJ
x LPSDFWRQYHVVHOGHVLJQ
&RQVHTXHQFHVRIH[WUHPHZHDWKHU/RZFDUERQREMHFWLYHV

 6HDOHYHOULVH
x 6XSSRUW QHZ DQG MRLQW LQIUDVWUXFWXUH GHVLJQ VWXGLHV GUDZLQJ IURP FRPPRQ
0DULQH	0DULWLPHNQRZOHGJH
x 'HVLJQ DGDSWHG GHIHQFH SODQV LQ DSSURSULDWH SODFHV GHVLJQ UHWUHDWUHORFDWLRQ
SODQV
 $UFWLFLFHPHOWLQJ
x 6XSSRUW GHYHORS DQG DGDSW QHZ VDIHW\ DQG VHFXULW\ IUDPHZRUNV WR RSHUDWH LQ
H[WUHPHHQYLURQPHQWV
x 'HYHORS LQWHJUDWHGDVVHVVPHQWVRI LFHPHOWLQJ LPSDFWVRQ WKHQDWXUDO VRFLDODQG
HFRQRPLFDOFRPSRQHQWVLQWKH$UFWLFUHJLRQ
 6HD6WDWH
x )RVWHU WKH FROOHFWLRQDFFHVV RI RFHDQRJUDSKLF GDWD WR JHQHUDWH WKHPRVW VXLWDEOH
LQIRUPDWLRQIRULPSURYHGPDULQHNQRZOHGJHDQGHIIHFWLYHPDULWLPHRSHUDWLRQV
x 6XSSRUW DQG LPSURYH PDULQH GDWD DFTXLVLWLRQ DQG FROOHFWLRQ LQ WLPH DQG VSDFH
RXWVLGHWKH((=
 6HGLPHQWSDWWHUQVULYHUEDVLQVIORRGV
x 6XSSRUW WKH UHDOLVDWLRQ RI PRGHOV RQ VHGLPHQWDWLRQ SURFHVVHV DW WKH (XURSHDQ
VFDOH
x 6XSSRUW WKH HODERUDWLRQRI VFHQDULRV DQG DGDSWLYHPDQDJHPHQW VWUDWHJLHV IRU WKH
DVVHVVPHQW RI IORZ FKDQJHV DQG VHGLPHQWDWLRQ SDWWHUQV DW WKH ORFDOUHJLRQDO
VFDOHV
x &DUU\ RXW HQYLURQPHQWDO LPSDFWV DVVHVVPHQWV LQ UHVSRQVH WR FKDQJLQJ
VHGLPHQWDWLRQSDWWHUQV
 %LRWD
x 6WXG\WKHLQWHUDFWLRQVDQGLPSDFWVRIEORRPVRQPDULWLPHWUDQVSRUWRSHUDWLRQV
 0DULQHDQGPDULWLPHORQJWHUPFROODERUDWLRQ
x ,Q RUGHU WR GHYHORS LPSURYHG NQRZOHGJHEDVHG WRROV DQG VHUYLFHV IRU VDIHU DQG
PRUH VXVWDLQDEOH VKLSRSHUDWLRQV LQ D FOLPDWH FKDQJH FRQWH[W WKHUHZLOO QHHG WR
EHFORVHFROODERUDWLRQEHWZHHQ WKHPDULQH VFLHQFHDQGPDULWLPHFRPPXQLWLHV WR
GHWHUPLQHWKHUHTXLUHPHQWVRIWKHLQGXVWU\DQGWKHSRWHQWLDOFRQWULEXWLRQIURPWKH
PDULQH VFLHQFH FRPPXQLW\$QRQJRLQJ IRUXP IRU VXFK DQH[FKDQJH VKRXOGEH
HVWDEOLVKHGDQGPDLQWDLQHG

$9LVLRQVWDWHPHQWFDQEHGUDZQIRUWKLVWRSLFRQWKHEDVHRIWKHSUHYLRXVFRQVLGHUDWLRQV

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9LVLRQ6WDWHPHQW
&OLPDWH &KDQJH ZLOO UHVXOW LQ FKDOOHQJHV DQG RSSRUWXQLWLHV IRU WKH 0DULWLPH 7UDQVSRUW
FRPPXQLW\DWODUJH
*UHDWHU V\QHUJLHV EHWZHHQ 0DULQH 	 0DULWLPH 5HVHDUFK FDQ UHVXOW LQ NQRZOHGJH DQG WRROV WR
EHWWHU SUHGLFW WKH UDWH VFDOH DQG SRWHQWLDO LPSDFWV RI&OLPDWH&KDQJH DQG KHQFH WKH FDSDFLW\ WR
DGDSWWRDQGEHQHILWIURPDFKDQJLQJPDULQHHQYLURQPHQW
6KDSLQJWKH)XWXUH&ROODERUDWLRQ6WUXFWXUH
,Q RUGHU WR HVWDEOLVK D VXVWDLQDEOH FRRSHUDWLRQ PRGHO DQG WR VWUHDPOLQH D ZD\ IRUZDUG VWURQJ
FROODERUDWLRQ EHWZHHQ WZR (8)3 IXQGHG SURMHFWV ZDV HVWDEOLVKHG 0$5&20 DQG
(0$55(6
0$5&20 LV ORRNLQJ LQWR ZKROH PDULQHPDULWLPH YDOXH FKDLQ WU\LQJ WR HVWDEOLVK IRUPV RI
FRRSHUDWLRQEHWZHHQWKHWZRFRPPXQLWLHVZKLOH(0$55(6DVGLVFXVVHGLVORRNLQJLQWRWKHDUHD
RI7UDQVSRUW RQO\0$5&20 IRUXP LGHQWLILHGPDFUR DUHDV DPRQJ WKRVH7UDQVSRUW (QHUJ\
5DZ0DWHULDOV3KDUPD)XWXUHFROODERUDWLRQVKRXOGEXLOGRQWKHIROORZLQJEDVLFSULQFLSOHV
x 7KH FRRSHUDWLYH VWUXFWXUH FDQ SURSHUO\ ZRUN RQO\ LI LV EXLOW RQ DFWXDO FRPPRQ UHVHDUFK
QHHGVLQZKLFKERWKFRPPXQLWLHVVHHEHQHILWDQGDGYDQWDJHVLQFROODERUDWLRQ
x 7KH ZRUN GRQH LQ (0$55(6 VKRXOG EH SUHIHUDEO\ HQFDSVXODWHG LQ WKH 0$5&20
)RUXP
x 7KH LGHQWLILHG IRUPRIFRRSHUDWLRQVKRXOGEHDV OLJKWDVSRVVLEOH LQ WHUPVRI VWUXFWXUHDQG
DGPLQLVWUDWLYHJRYHUQLQJERGLHV
x 7KH LGHQWLILHG VWUXFWXUH LV VXLWDEOH IRU WKH 7UDQVSRUW VWUHDP LQ (0$55(6 DQG FRXOG EH
DOVRDSSOLHGIRURWKHU6WUHDPVVXFKDV(QHUJ\DQG5DZ0DWHULDOV
x 7KH6FLHQWLILF7KHPHVWREHIHGLQWKHSURSRVHGVWUXFWXUHRIFRRSHUDWLRQVKRXOGVWHPIURP
WKHWKHPHVLGHQWLILHGLQWKH(0$55(6ZRUNVKRSV
x 1RIHHVLQWKHVKRUWWHUP
x 1RWDOOWKHPDFURDUHDVLGHQWLILHGLQ0$5&20VKRXOGEHDFWLYDWHGDW WKHEHJLQQLQJRI
WKHFRRSHUDWLRQ
x $QXPEHUEHWZHHQRULVEHOLHYHGWREHVXLWDEOHLQWKHVKRUWWHUP
x 2QHIWKRVHZRXOGEHWKH7UDQVSRUWPDFURDUHD
x ,Q WKH7UDQVSRUWPDFURDUHDQRWDOO WKH LGHQWLILHG UHVHDUFK WKHPHVVKRXOGEHDFWLYDWHGDW
WKHODXQFKLQJRIWKHFRRSHUDWLYHVWUXFWXUH
x RUUHVHDUFK WKHPHV LQ WKH7UDQVSRUWPDFURDUHDDUHEHOLHYHG WREH VXLWDEOH LQ WKH VKRUW
WHUP
2Q WKH EDVH RI WKH EDVLF SULQFLSOHV DQG WKH SUHYLRXV WZR RUJDQL]HG IRUPV RI FRRSHUDWLRQ LQ WKH
ILHOGRIPDULQHK\GURG\QDPLFVDQGVKLSVVWUXFWXUHWKHIROORZLQJFRQVLGHUDWLRQVFDQEHPDGH
x WKH(0$55(6UHVXOWVDUHSDUWRIWKHJUHDWHUSLFWXUHRI0$5&20
x WKHPRVWRI WKH(0$55HV UHVHDUFK WRSLFVFDQEHDFFRPPRGDWHG LQ WKH7UDQVSRUW DUHDRI
0$5&20
x SDUWRI WKH(0$55(6KDYHUHODWLRQVKLSVZLWKRWKHUDUHDVRI0$5&20VXFKDV(QHUJ\
DQG5DZ0DWHULDOVDQGFDQEHDFFRPPRGDWHGLQWKDWDUHDVWRR
x WKH FRRSHUDWLYH IRUP KDV WR IRFXV LQ WKH ILUVW SODFH RQ WKH LGHQWLILHG DUHDV LQ WKH
(0$55(6SURMHFW
x WKHVHDUHDVVKRXOGEHRUJDQL]HGLQ7HFKQLFDO&RPPLWWHHV
x WKHFRQIHUHQFHVKRXOGEHHYHU\\HDUV
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

)LJXUH±)XQFWLRQDOUHODWLRQDPRQJ(0$55(6DQG0$5&20
&RQFOXVLRQV
,WKDVEHHQVKRZQDQGGHPRQVWUDWHGDVDSXUSRVHGULYHQFRRSHUDWLRQEHWZHHQWKH0DULQHDQG0DULWLPH
FRPPXQLWLHV LQ WKHDUHDRI7UDQVSRUW LV IHDVLEOH$W OHDVW IRXU LQFHSWLRQDUHDVIRU WKLVFRRSHUDWLRQKDYH
EHHQLGHQWLILHGDQGDFRRSHUDWLYHPRGHOKDVEHHQDOVRGLVFXVVHG
$FNQRZOHGJHPHQWV
7KLV ZRUN KDV EHHQ SRVVLEOH WKDQNV WR WKH PHPEHUV RI WKH (0$55(6 FRQVRUWLXP &(6$ 0DULQH
%RDUG(0(&:(*(07(&0$5
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(0$55(6LVD6XSSRUW$FWLRQIXQGHGXQGHU)3
5HIHUHQFHV
:$7(5%251(739,6,21
:$7(5%251(736WUDWHJLF5HVHDUFK$JHQGD
:$7(5%251(73,PSOHPHQWDWLRQ3ODQ
0DULQH6WUDWHJ\)UDPHZRUN'LUHFWLYH(&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